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Similarly, polypetides histidine has been used in the mechanism of a number of enzymes. 2 In histidine-acid complexes, N-H·O hydrogen bonds are of interest because of their wide-spread biological occurrence. In phosphate salts of histidine, the hydrogen bonds between phosphate groups and histidyl imidazolyl groups are involved in the active-site substratebinding mechanism of ribonuclease, 3 and it are involved in regulating the oxygen affinity of deoxyhemoglobin. Hence, we are in the process of developing new types of proton-transfer compounds and hydrogen-bonding systems. Already, many amino acid-inorganic/organic acid complexes have been reported by the authors. Here, we report on the preparation and X-ray crystal structure of a proton-transfer crystalline complex, DL-Histidinium perchlorate crystals were crystallized in an aqueous solution from a 1:1 stoichiometric ratio of DL-histidine and perchoric acid. Colorless, thin, transparent, plate-shaped crystals were formed within one week. Precise unit-cell dimensions were determined by a least-squares refinement of 25 strong reflections in the range 12˚ £ q £ 16˚. Also, the intensities of hkl reflections were collected using a CAD-4 Xray diffractometer. The crystallographic data and details of intensity data collection are given in Table 1 .
Generally, in histidine-acid complexes, the histidine molecule exists in two different protonated forms, viz., monoprotonated and diprotonated histidinium cations. In the diprotonated cationic form, both the amino and imidazole rings are protonated, while in the monoprotonated form, one of the sites becomes protonated. In the title compound, the asymmetric unit contains a diprotonated monovalent histidinium cation and a perchlorate anion (Fig. 1) . The imidazole ring and the amino groups were protonated with the deprotonated carboxyl group (COO -), leading to monovalency for the cation. The deviation of the amine N atom from the carboxylate plane is 0.451(6)Å, and the dihedral angles between the imidazolinium ring and carboxylate plane is 52.9(2)˚. The back-bone conformation angles y 1 and y 2 are cis and trans confirmations. The sidechain conformation angles, c 1 [-71.3(4)˚], is in a gauche-II form, resulting in a closed conformation. 4 The C g atom has a trans conformation with respect to the C¢ atom.
The conformations c 21 and c 22 were observed as -47.9(5) and 137.1(4)˚ for the cation (Table 2) , respectively, corresponding to those observed in bis(L-histidinium sulfate)trihydrate. 5 The anion plays a vital role in hydrogen bonding with the histidinium cations via the amine N atom and the N atom of the imidazolium ring. Two separate zigzag (Z1) head-to-tail chains of hydrogen-bonded cations were observed along the b-axis via the N1-H1B·O1B
iii and N1-H1C·O1B iv interactions [symmetry codes: (iii) -x+1/2, y-1/2, z; (iv) -x, y-1/2, -z+3/2]. In recent days, the hydrogen bonding associations in crystals are denoted with the graph-set motif notation. 6 Hence, these two head-totail interactions can be represented with the chain C(5) motif running along the b-axis of the unit cell in the opposite direction. These chain motifs lead to parallel molecular aggregations along z = 1/4 and 3/4 (Fig. 2) . This molecular aggregation consists of another chain C2 1 (4) motif between the amine and the carboxyl group (Fig. 3) . Further, these molecular ensembles are stabilized through bifurcated N-H·O hydrogen bonds between the amine N atom and the perchlorate anion, making the chain C1 2 (4) motif. Also, the imidazolinium ring makes two linear N-H·O hydrogen bonds with the adjacent anions, leading to a chain C(8) motif. 
